Introduction
Nowadays modern power systems are quite complex networks, where hundreds of generating stations and thousands of loads are joining through long power transmission and distribution networks to cover up the load requirement [1] [2] [3] . In an electric power system, a load with a low power factor draws more current than a load and causes more energy losses in the distribution system which require the larger wires and other heavy equipments which costs more to the industrialist as well as to the other commercial peoples a high power factor for the same amount of power transferred [4] [5] [6] [7] [8] [9] [10] . Power factor directly reflects how much efficient the industries or organizations to use electricity. Power factor comparing the useful electrical energy with the total amount of electrical energy delivered. It is expressed as the ratio of the actual power to the apparent power. In an AC circuit, there is generally a phase difference between voltage and current is called the power factor of the ac circuit [11] [12] [13] [14] .
KW is the Working Power (are also known as Actual Power or Active Power or Real Power). It is the energy that actually powers the equipment and performs the useful work. KVAR is the Reactive Power. It is the power that the magnetic equipment (transformer, motor, relay etc.) needs to produce the magnetizing flux. KVA is the Apparent Power. It is the vectorial sum of KVAR and KW [15] [16] .
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Power Factor gives a measure of how effective the actual power utilization of the system. It is a measure of distortion of the line voltage and the line current and the phase shift between them [17] . Power factors range from zero (0) to unity (1) with a typical power factor being between 0.8 and also equal to unity. The power factor can also be leading or lagging depending on whether the load is usually capacitive or inductive in nature.
The research work is carried out to investigate the effect of impedance i.e. change in the inductance keeping resistance constant on the designed power system. Signal processing technique is used to evaluate the effect of the impedance and calculation of power factor.
II. Types of Electrical Load
Devices that are joined to the power system are referred to as electrical loads. Toasters, refrigerators and so on are considered electrical loads. There are three types of electric loads on power factor such as resistive, inductive and capacitive loads.
Resistive load
A resistor with AC supply and phasor diagram as shown in Fig.1 . The voltage and current peaks coincide with each other and therefore in phase and the power factor is unity. For ordinary currents and frequencies, the behavior of a resistor is that of a dissipative element which converts electrical energy into heat.
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It is independent of the direction of current flow and independent of the frequency. So we say that the AC impedance of a resistor is the same as its DC resistance. The unit of resistance is referred as ohm (Ω) [18] . 
Inductive load
An inductor with AC supply and phasor diagram as shown in Fig. 2 which shows the phase angle between voltage and current. In the inductive circuit it is self induced emf that opposes the growth of the current. Thus in AC circuit containing inductor only current lags behind the voltage by a phase angle of 90  . Thus a pure inductance is not possible in actual practice [19] [20] [21] . It does have some small amount of resistance and reactance. So that angle of lagging is not exactly 90  and that the reactance of the coil L X is determined by L  . The unit of Inductance is called Henrys (H) [18] .
Capacitive load
A capacitor with AC supply and phasor diagram as shown in Fig. 3 which shows the phase angle between voltage and current. The capacitor current leads (instead of lags) the voltage because of the time it takes for the dielectric material to charge up to full voltage from the charging current. Therefore, it is said that the current in a capacitor leads the voltage [4] 
III. Methodology
The purposed research work can be explained in the form of block diagram as shown in Fig. 4 . It comprises of four blocks: microcontroller based power stabilization with voltage and current sensing circuit, variable loads section, load voltage level shifting and current measurement, sound card with PC and processing unit.
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www.iosrjournals.org 32 | Page Table I . Current through the load and voltage across it, is measured by using current transformer (CT) and load voltage level shifting block. These signals are stored and processed in PC through sound card. Since the value of output load voltage is in tens of Volts, thus cannot be directly applied to the sound card, a circuit is developed to bring down the amplitude of the output voltage from volts to millivolts shown in Fig. 5 . Signals waveforms are recorded in the PC using GoldWave software. The sampling rate and duration of measurement is kept at value of 16000 and 1s respectively. If the inductor is varying then load obtained is the pure sinusoidal sine wave, which is displayed on computer through sound card and calculated the load phase angle between the fundamental components of the load voltage and current. 
IV. Result And Discussion
Investigation of the power factor variation due to loading effect has been evaluated and analyzed. Calculations of the power factor are carried out using signal system and processing unit. Various combinations of load i.e. inductive and resistive are shown in Table I and their total impedance is calculated using following formula [26] [27] [28] [29] :
where 2
Load voltage and current through it are segmented for 0.25 s for eight combinations of impedance are shown in Fig. 6 (a) to Fig. 6 (h) . From these plots it can be analyzed that inductance shows a prominent effect on the amplitude of the current but as far as voltage is concerned its amplitude remains constant for all the combinations of the load. Current amplitude is inversely proportional to the magnitude of the inductor. 
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V. Conclusion
Investigations were carried out to analyses the effect of impedance variation on the power factor. Various combinations of inductance and resistance were taken to form different load condition in the load. Current and voltages were recorded from all the combinations at 16,000 sampling. It is observed form the investigations that the amplitude of the current in the load is inversely proportional to the inductance and also the power factor is inversely proportional to it. Further research work is needed to carry out to investigate the abrupt variation in impedance on the electrical systems power factor. 
